
What is claimed is: 



TO; 




- 83 - 



t * 

1. A method for determining whether a first test 
protein is capable of interacting with a second test 
protein, said method comprising: 

(a) providing a first population of mating competent 
cells, wherein a plurality of the cells of said population 
contain: 

(i) a first counterselectable reporter gene 
operably linked to a first DNA-binding-protein recognition 
site; and 

(ii) a first fusion gene which expresses a 
first hybrid protein, said first hybrid protein comprising 
said first test protein covalently bonded to a DNA-binding 
moiety which is capable of specifically binding to said DNA- 
binding-protein recognition site; 

(b) providing a second population of mating 
competent cells, wherein a plurality of the cells of said 
second population contain: 

(i) a second counterselectable reporter gene 
operably linked to a second DNA-binding-protein recognition 
site; and 

(ii) a second fusion gene which expresses a 
second hybrid protein, said second hybrid protein comprising 
said second test protein covalently bonded to a gene 
activating moiety; 

(c) maintaining said first and said second 
populations of mating competent cells, independently, under 
conditions such that expression of said 

selectable/ counterselectable reporter genes inhibits the 
growth of said cells; 

(d) mixing said first and said second populations of 
mating competent cells under conditions conducive to 
formation of mated cells; and 
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(e) detecting expression of a reporter gene as a 
measure of the ability of said first test protein to 
interact with said second test protein, wherein said 
reporter gene is said first or said second reporter gene or 
another reporter gene included in said first or said second 
mating competent cells or said mated cells, and is operably 
linked to either said first or second DMA-binding-protein 
recognition sites. 

2. The method of claim/ 1, wherein said first test 
protein comprises a randomly c/enerated peptide sequence . 

3. The method of cyaim 1, wherein said second test 
protein comprises a randomly generated peptide sequence. 

4. The method of claim 1, wherein said first test 
protein comprises an intentionally designed sequence. 

5. The method of claim 1, wherein said second test 
protein comprises aA intentionally designed sequence. 

6. The njftheSjd of claim 1, wherein said populations 
of cells are yeast lcm±1s. 

7. Ther meyhod of claim 6, wherein said yeast is S. 
cerevisxae. I 

8. The method of claim 7, wherein one said 
population bf cells is of the MATa mating type and the other 
said population of cells is of the MATa mating type. 
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1 9. The method of claim if, wherein said first and 

2 second counterselectable reporter genes are selected from 

3 the group consisting of URA3 , lfYS2 , and GALl. 

1 10. The method of claim l f wherein said DNA-binding 

2„ . moiety comprises the DNA-bindring domain of a protein 

3 selected from the group consisting of GAL4 , LexA, and Acel. 

1 11. The method of /claim 1, wherein said gene 

2 activating moiety comprises the transcription activation 

3 domain of a protein selected from the group consisting of 

4 GAL4 , VP16, and Acel. / 

.,_ 1 12. The method of claim 1, wherein said first and 

= 1 2 second DNA-binding-pffotein recognition sites comprise at 

i;n 3 least one binding s^e for a protein selected from the group 

!,^4 consisting of GAL4 yLexA, and Acel. 

!;i i 13 • The method of claim l, wherein the number of 

] " 2 each of said first and second DNA-binding-protein 

0 3 recognition sites is/ betwjeen 1 and 20. 

0 1 14. The meflt/od of claim l, wherein said 

j:^2 counterselectable <|ene is integrated into the genome of said 

= 3 mating competent or mated cells. 

1 15. JThe method of claim 1, wherein said 

2 counterselec/table reporter gene is operably linked to a 

3 promoter which carries an upstream repressing sequence. 

1 16./ The method of claim 15, wherein said 

2 counterselfectable reporter gene is operably linked to a 

3 SP013 prombter. 
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17. The method of claim 1, wherein said expression 
of said counterselectable reporter gene is detected as 
inhibition of cell growth/ 

18. A method for/ determining whether a test 
compound is capable of disrupting binding between a first 
test protein and a secorid test protein, said method 
comprising: / 

(a) providing I cell containing: 

(i) a counterselectable reporter gene operably 
linked to a DNA-bindlng-protein recognition site; 

(ii) sJ first fusion gene expressing a first 
hybrid protein comdrising said first test protein covalently 
bonded to a DNA-biiiding moiety which is capable of 
specifically binding to said DNA-binding-protein recognition 
site; and / 

(Hi) a second fusion gene expressing a second 
hybrid protein Comprising said second test protein 
covalently bonded to a gene activating moiety, wherein said 
second test pryfatein binds said first test protein in the 
absence of said test compound; 

(b) ccntactinqAaid c$il with said test compound 
under conditions suet/ ttjarf'expression of said 
counterseledtable reWofter gene inhibits cell growth; and 

(c) /detecting inhibition of expression of said 
counterselectable reporter gene as a measure of the ability 
of said compound to disrupt said binding between said first 
and said ^econd test proteins. 

19. The method of claim 18, wherein expression of 
said reprfrter gene is detected by detecting growth of said 
cell. I 
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20. The method of claim 18 ,/ wherein said test 
compound is a protein, 

21. The method of claim io, wherein said protein 
which is encoded by a nucleic a</id contained within a 
nucleic acid library. 

22. The method of cla/im 20 , wherein said protein 
comprises a randomly generated peptide sequence , 

23. The method of /claim 18 , wherein said first test 
protein is cJun and said second test protein is selected 
from the group consisting of cFos and cJun. 

24. The method /of claim 18 f wherein said first test 
protein is E2F1 and said second test protein is pRB. 

25. The methjbd^pf claim 18 , wherein said cell is a 
yeast cell. 



26. The 

S. cerevisiae. 




method of claim 25 f wherein said yeast is 



27. The inethod of claim 18 , wherein said cell is 
treated to increase its ability to take up a test compound. 

28. Thfe method of claim 18 , wherein said cell has a 
mutation which/ increases its ability to take up a test 
compound. 



29. The method of claim 28 , wherein said cell is an 
erg6 mutant of S. cerevisiae. 
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/ 
I 

1 30. The method of claim ka, wherein said cell is an 

2 isel mutant of S. cerevisiae. 

1 31. The method of claiA 28, wherein said cell is an 

2 ISE2 mutant of S. cerevisiae. 

1 32. The method of clalim 28, wherein said cell is an 

2 srbl mutant of S. cerevisiae I 

1 33. The method of Claim 18, wherein said 

2 counterselectable reporter/ gene is selected from the group 

3 consisting of URA3 , LYS2,/gAL1, CYH2 , and CAN1. 

tj- 34. The method rff claim 18, wherein said 

j;^2 counterselectable reporter gene is operably linked to a 

[03 promoter which carries an upstream repressing sequence. 

m I 

jgl 35. The method of claim 34, wherein said 

□2 counterselectable reporter gene is operably linked to a 

;,=s3 SP013 promoter. / /\ 

36. The method onJc^lAim 18, wherein said DNA- 

U 2 binding-protein redbgnititen 4ite comprises at least one 

0:3 binding site for a/protein selected from the group 

4 consisting of GAL4T, LexA, and Acel. 

1 37. The faethod of claim 18, wherein the number of 

2 said DNA-binding/-protein recognition sites is between 1 and 

3 20. / 

1 38. The method of claim 18, wherein said DNA- 

2 binding moiety /comprises the DNA-binding domain of a protein 

3 selected from t|he group consisting of GAL4 , LexA, and Acel. 
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39. The method of/ claim 18, wherein said gene 
activating moiety comprises the transcription activation 
domain of a protein selected from the group consisting of 
GAL4, VP16, and Acel. 
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40. A method fpr determining whether a first test 
protein is capable of interacting with a second test protein 
and incapable of inter/acting with a third test protein, said 
method comprising: 

(a) providing/ a cell which contains: 

(i) a first fusion gene which expresses a first 
hybrid protein, said first hybrid protein comprising said 
first test protein jbovalently bonded to a gene activating 
moiety; 

(ii) i reporter gene operably linked to a first 
DNA-binding-protein recognition site; 

a secpnd fusion gene which expresses a 
second hybrid protein, 
said second test/prot< 
binding moiety which 



rsaij 



second hybrid protein comprising 
covalently bonded to a first DNA- 
^apable of specifically binding to 
said first DNA-b/indir/g-protein recognition site and which is 
incapable of specifically binding to a second DNA-binding- 
protein recognition site; 

(iv) a counterselectable reporter gene operably 
linked to said /second DNA-binding-protein recognition site; and 

(vb a third fusion gene which expresses a third 
hybrid protein! said third hybrid protein comprising said 
third test pro 
binding-moiety 



:ein covalently bonded to a second DNA- 
which is capable of specifically binding to 
said second DNk-binding-protein recognition site and which 



is incapable o 
recognition si 



' binding to said first DNA-binding-protein 

:e; 
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(b) maintaining said cell under conditions such that 
expression of said reporter genfe does not inhibit growth of 
said cell and expression of said counterselectable reporter 
gene inhibits growth of said qell; and 

(c) detecting growth ofe said cell and expression of 
said selectable reporter gene/ as a measure of the ability of 
said first test protein to interact with said second test 
protein and the inability of said first test protein to 
interact with said third t/st protein. 
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41. The method of claim 40, wherein the ability of 
said first test protein to interact with said second test 
protein and not with said third test protein is measured in 
the presence of a test /compound. 

42. The method of claim 40, wherein said first test 
protein comprises a Randomly generated peptide sequence. 

43. The method of claim 40, wherein said cell is a 
yeast cell. 



44. The^eth 
s . cerevisiae . 




f claim 43, wherein said yeast is 



45. Tae method of claim 40, wherein said 
counterselectible reporter gene is selected from the group 
consisting of/ URA3 , LYS2 , GAL1 , CYH2 , and CAN1. 

46. /The method of claim 40, wherein said reporter 
gene is selected from the group consisting of LED2 , TRP1, 
HJS3 , and lh.cZ . 
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47. The method of claim/40 , wherein said 
counterselectable reporter gene' is operably linked to a 
promoter which carries an upstream repressing sequence. 

48. The method of claim 40 , wherein said 
counterselectable reporter /gene is operably linked to a 
SP013 promoter. / 

49. The method df claim 40 , wherein said DNA- 
binding-protein recognition site comprises at least one 
binding site for a protein selected from the group 
consisting of GAL4, lAxA, and Acel. 

50. The method of claim 40, wherein the number of 
each of said first /and second DNA-binding-protein 
recognition sites As between 1 and 20. 

51. The yfnethod of claim 40, wherein said DNA- 
binding moiety </ompris^ the^DNA-binding domain of a protein 
selected from t£e gro^pjpdnsisting of GAL4, LexA, and Acel. 

52. Tpe method: of claim 40, wherein said gene 
activating moiety comprises the transcription activation 
domain of a protein selected from the group consisting of 
GAL4, VP16, /and Acel. 

53. / A method for determining whether a first test 
RNA molecxrfLe is capable of interacting with a test protein, 
said method comprising: 

(a) providing a first population of mating competent 
cells, wWerein a plurality of the cells of said population 
contain: I 



- 92 - 



21 



7 
8 
9 
10 
11 

1? . 
13 
14 
15 
16 
17 
18 
19 
O 20 

a 
m. 
ru 22 

O: 23 

m 

□ 25 

b 26 
<a 27 

o 29 

O 30 
31 
32 
33 
34 
35 
36 
37 
38 
39 



(i) a first selectable/counterselectable 
reporter gene operably linked to a first DNA-binding-protein 
recognition site; 

(ii) a first fusion gene which expresses a 
first hybrid RNA molecule, /said RNA molecule comprising said 
test RNA molecule covalent^y bonded to a first non-random 
RNA molecule; and 

(Hi) a secorid fusion gene which expresses a 
first hybrid protein, said first hybrid protein comprising a 
DNA-binding moiety which/ is capable of specifically binding 
to said DNA-binding-protein recognition site, said DNA- 
binding moiety being cofralently bonded to an RNA-binding 
moiety, wherein said RNA-binding moiety is capable of 
specifically binding tb said non-random RNA molecule; 

(b) providing k second population of mating 
competent cells, wherfein a plurality of the cells of said 
population contain: 

(i) a sefcond selectable/counterselectable 
reporter gene operab/ly linkeoQ^a second DNA-binding- 
protein recognition/ site; indf 

(ii) a / third^flfusyion gene which expresses said 
test protein covaljfently ponded to a gene activating moiety; 
and 

(c) mainta/ining said first and said second 
populations of making competent cells, independently, under 

conditions such tthat expression of said 

selectable/countirselectable reporter genes inhibits growth 
of the cells of /said populations; 

(d) mixing said first and said second populations of 
mating competent cells under conditions conducive to 
formation of mated cells; and 

(e) detracting expression of said 
selectable/coujiterselectable reporter genes as a measure of 
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the ability of said test RNA molecule to interact with said 
test protein. / / 



54. The method off claim 53, wherein said test RNA 
molecule comprises a randomly generated RNA sequence. 

55. The method if claim 53, wherein said test 
protein comprises a randomly generated peptide sequence. 

56. The method of claim 53, wherein said ability is 
measured in the presence of a test compound. 

57. The methbd of claim 53, wherein the cells of 
said populations of tells are yeast cells. 



58. The method of 
5 . cerevisi ae . 




57, wherein said yeast is 



59. The m£thod/of ' claim 58, wherein one population 
of cells is of thi MATa mating type and the other population 
of cells is of tWe MATa mating type. 



60. The/ method of claim 53, wherein said first and 
second counters4lectable reporter genes are selected from 
the group consisting of URA3 , LYS2, and GALl. 



61. Tfte method of claim 53, wherein said DNA- 
binding moietV comprises the DNA-binding domain of a protein 
selected f romj the group consisting of GAL4, LexA, and Acel. 

62. Jrhe method of claim 53, wherein said gene 
activating miiety comprises the transcription activation 



/ 

domain of a protein selected^ from the group consisting of 
GAL4 and Acel. 

63. The method oi claim 53, wherein said first and 
second DNA-binding-proteAn recognition sites comprise at 
least one binding site for a protein selected from the group 
consisting of GAL4, LexA, and Acel. 

64. The method of claim 53, wherein the number of 
each of said DNA-bintiing protein recognition sites is 
between 1 and 20. 

65. The method of claim 53, wherein said 
counterselectable/ reporter gene is operably linked to a 
promoter which carries an upstream repressing sequence. 

66. The/ method At claim 65, wherein said 
counterselectable repo£Js£ gene is operably linked to a 
SP013 promoter/ 



V 



67. -tfhe method of claim 53, wherein said expression 
of said countierselectable reporter gene is detected as 

inhibition ok cell growth. 



68. / A method for determining whether a first test 
RNA molecule is capable of interacting with a second test 
RNA molecule, said method comprising: 

(ajf providing a first population of mating competent 
cells, wherein a plurality of the cells of said population 
contain: 

(i) a first selectable/counterselectable 
reporter bene operably linked to a first DNA-binding-protein 
recognition site; 
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(li) a first fusiin gene which expresses a 
first hybrid RNA molecule, vhirein said first hybrid RNA 
molecule comprises said first! test RNA molecule covalently 

-random/ 



bonded to a first non- 

(iii) a second 
first hybrid protein, said 
DNA-binding moiety which i 
to said DNA-binding-protei 



RNA molecule; and 
usion gene which expresses a 
irst hybrid protein comprising a 
capable of specifically binding 
recognition site, said DNA- 
binding moiety being covaiently bonded to a first RNA- 
binding moiety which is aapable of specifically binding to 

molecule; 

population of mating 
a plurality of the cells of said 



/second 



Ifn 



said first non-random 

(b) providing a 
competent cells, where 
population contain: 

(i) a second selectable/counterselectable 
reporter gene operably linked to a second DNA-binding- 
protein recognition site; 

(ii) a rhird fusion gene which expresses a 
second hybrid RNA m/bleqp/Le ^herein said second hybrid RNA 
molecule comprises /sai/Jsecond test RNA molecule covalently 
bonded to a second/ noa-jfandom RNA molecule; and 

f-i-i-iy a roprth fusion gene which expresses a 
gene activating moiety covalently bonded to a second RNA- 
binding moiety which is capable of specifically binding to 
said second non-Trandom RNA molecule; and 

(c) maintaining said first and said second 
populations of ftnating competent cells, independently, under 
conditions such that expression of said counterselectable 
reporter genes/ inhibits growth of said cells; 

(d) miking said first and said second populations of 
mating competent cells under conditions conducive to 
formation of mated cells; and 
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(e) detecting 
reporter genes as 
test RNA molecule 
molecule. 

69. The method 
RNA molecule comprises 



70. The 
test RNA molecule 
sequence. 



71. The me 
said first and said 
measured in the pre 



72. The m< 
said populations 



method 




/ 

on of said counterselectable 
f the ability of said first 
with said second test RNA 



claim 68, wherein said first test 
randomly generated RNA sequence. 

claim 68, wherein said second 
randomly generated RNA 



claim 68, wherein said ability of 
molecules to interact is 
test compound. 

aim 68, wherein the cells of 
yeast cells. 



73. The &etho£ of claim 72, wherein said yeast is 
S . cerevisiae . ' 
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74. Thrf method of claim 73, wherein one said 
population of rfells is of the MATa mating type and the other 
said population of cells is of the MATa mating type. 

75. |he method of claim 68, wherein said first and 
second counterselectable reporter genes are selected from 
the group consisting of URA3 , LYS2 , and GALl. 

76. The method of claim 68, wherein said DNA- 
binding moiety comprises the DNA-binding domain of a protein 
selected froiA the group consisting of GAL4 , LexA, and Acel. 
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77. The method of claim 68 , wherein said gene 
activating moiety comprises the transcription activation 
domain of a protein selected rrom the group consisting of 
GALA, VP16, and Acel. 

78. The method of afLaim 68 , wherein said first and 
second DNA-binding-protein /recognition sites comprise at 
least one binding site for/ a protein selected from the group 
consisting of GAL4, LexA,/and Acel. 

79. The method <6f claim 68 , wherein the number of 
said DNA-binding-protei/i recognition sites is between 1 and 
20. 



80. The methc 
counterselectable rej 
promoter which carrii 



}f claim 68, wherein said 

me is operably linked to a 
upstream repressing sequence. 



81. The me J 
counterselectable 
SP013 promoter. 



of claim 80, wherein said 
Sorter gene is operably linked to a 



82. The /method of claim 68 , wherein said expression 
of said counterselectable reporter gene is detected as 
inhibition of c/ell growth. 

83. A/ method for determining whether a test DNA 
molecule is c&pable of interacting with a test protein, said 
method comprising: 

(a) providing a cell containing: 

f(i) a counterselectable reporter gene operably 
linked to salid test DNA molecule; 
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(ii) a fusion gen£ which expresses said test 
protein covalently bonded to/a gene activating moiety; and 
(b) detecting expression of said counterselectable 
reporter gene as a measure /of the ability of said test DNA 
molecule to interact with feaid test protein. 



84. The method 
sequence of said test Dl 
protein comprises a ran^ 



claim 83, wherein (i) the 
is randomly generated and (ii) the 
lomly generated peptide sequence. 



85. A method ft or identifying a mutation in a 
reference protein which affects the ability of the reference 
protein to interact A/ith a test protein, said method 
comprising: 

(a) providing a cell containing: 

(i) aJ counterselectable reporter gene operably 
linked to a DNA-blnding-protein recognition site; 

(iiy a selectable reporter gene operably linked 
to a DNA-bindinjj-protein recognition site; 

(ii.i) a/fjLp& fusion gene expressing a first 
hybrid proteiiy, sai^first hybrid protein comprising said 
test protein; /and j I 

[iv) k second fusion gene expressing a second 
hybrid protein, said second hybrid protein comprising said 
candidate imitated reference protein, wherein said candidate 
protein is encoded within a nucleic acid library of mutant 
alleles of /the gene encoding said reference protein, and 

wherein one of said first and said second 
hybrid proteins further comprises a DNA-binding moiety which 
is capably of specifically binding to said DNA-binding- 
protein recognition site, and the other of said first and 
said seco id hybrid proteins further comprises a gene 
activating moiety; 
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(b) maintaining said pell under conditions such that 
expression of said counterse4ectable reporter gene at a 
level equal to or greater tftan the level of expression 
obtained with said reference protein inhibits growth of said 
cell, and such that expression of said counterselectable 
reporter gene at a level less than the level of expression 
obtained with said reference protein does not inhibit growth 
of said cell; and 

(c) in a separate step, maintaining said cell under 
conditions such that expression of said counterselectable 
reporter gene does not /inhibit growth of said cell, and 
detecting expression df said selectable reporter gene as a 
measure of the ability of said test protein to interact with 
said candidate mutated reference protein. 



86. The method of claim 85, further comprising 
comparing the sequence of said candidate mutated protein 
with the sequence /of said reference protein as an indicator 
of a mutation in feaid reference protein which affects the 



ability of said fef, 
first test protefin 




protein to interact with said 



87. The mdtjiod of claim 85, wherein said second 
fusion gene encodes a functional C-term tag, and expression 
of said selectable reporter gene is measured as an indicator 
of the presence of said functional C-term tag. 



88. /The method of claim 87, wherein said functional 
C-term tag ^comprises a binding site for pRb. 



89X A method for identifying a conditional mutant 
of a reference protein with decreased ability to interact 
with a second protein under a first set of conditions and 
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4 which is capable of interacting with said second protein 

5 under a second set of conditions/, said method comprising: 

6 (a) providing a cell containing: 

7 (i) a counter selectable reporter gene operably 

8 linked to a DNA-binding-protein recognition site; 

9 - (ii) a selectable reporter gene operably linked 

10 to a DNA-binding-protein recognition site; 

11 (iii) a first yxusion gene expressing a first 

12 hybrid protein, said first/ hybrid protein comprising a 

13 candidate mutated reference protein, wherein said candidate 

14 protein is encoded within a nucleic acid library of mutant 

15 alleles of the gene encoding said reference protein; and 

16 (iv) a second fusion gene expressing a second 
Ol7 hybrid protein, said second hybrid protein comprising said 
ml8 second protein, wherein: 

rU 19 one of said first or said second hybrid 

,;~20 proteins comprises eJ DNA-binding moiety which is capable of 

f3 21 specifically bindiryg to said DNA-binding-protein recognition 

'=3 22 site, and / /\ 

j 3 2 3 the o£her /jo&atiiid first or said second hybrid 

' J 24 proteins comprises a dene activating moiety; 
^ 25 (b) mainyainirig/said cell under conditions in which 

p 2 6 expression of said counterselectable reporter gene at a 

h ~ 27 level equal to /or greater than the level of expression 

28 obtained with /said reference protein inhibits growth of said 

29 cell, and sucn that expression of said counterselectable 

3 0 reporter gene at a level less than the level of expression 

31 obtained with said reference protein does not inhibit growth 

3 2 of said ceyl; 

3 3 (cj in a separate step, maintaining said cell under 

3 4 conditions such that expression of said counterselectable 

3 5 reporter /gene does not inhibit growth of said cell, and 

3 6 detectirvj expression of said selectable reporter gene as a 
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measure of the ability of said Candidate mutant protein to 
interact with said second protein; and 

(d) in a separate step, /maintaining the cells under 
conditions identical to those In step (c) except for one 
parameter, and detecting expression of said selectable 
reporter gene as a measure of/ the ability of said candidate 
mutant protein to interact with said second protein, said 
expression of said selectable reporter gene under step (c) 
conditions but not under step (d) conditions being 
indicative of said conditional mutant. 
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90. The method of I claim 89, further comprising 
comparing the sequence of/ said candidate mutant protein with 
the sequence of said reference protein as a means for 
identifying a mutant of /said reference protein which has a 
decreased ability to interact with said second protein under 
a first set of conditions and whicjr is capable of 
interacting with said |secon,ji jprp€ein under a second set of 
conditions . 




91. The method ofj[ claim 89, wherein said parameter 
is selected from that group consisting of (i) temperature and 
(ii) presence of a ydrug. 

92. A metttod for identifying compensatory mutations 
in a first and a Second reference protein which allow a 
first and a seconfd mutant reference protein to interact with 
each other but n6t with said second and said first reference 
proteins, respectively, said method comprising: 

fiding a first population of mating competent 

plurality of the cells of said population contain: 
a first counterselectable reporter gene 
to a DNA-binding-protein recognition site; 



(a) pro 
cells, wherein 
( 

operably linkt 
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(ii) a first selectable reporter gene operably 
linked to a DNA-binding-protein recognition site; 

(iii) a first fusion/ gene which expresses a 
first hybrid protein, said firstf hybrid protein comprising 
said first candidate mutant protein covalently bonded to a 
gene activating moiety, whereirf said first candidate mutant 
protein is encoded within a nucleic acid library of mutant 
alleles of said first reference protein; and 

(iv) a plasmid containing a first 
counterselectable marker, ana a second fusion gene which 
expresses a second hybrid protein, said hybrid protein 
comprising said second reference protein covalently bonded 
to a DNA-binding moiety; 

(b) providing a second population of mating 
competent cells , wherein /a plurality of the cells of said 
population contain: 

(i) a second counterselectable reporter gene 
operably linked to a DNA-bindjfcng-protein recognition site; 

(ii) a seaond^se/Lectable reporter gene operably 
linked to a DNA-bindirig-p|otein recognition site; 

(iii) a third fusion gene which expresses a 
third hybrid protein/ said third hybrid protein comprising 
said second candidate mutant reference protein covalently 
bonded to a DNA-binfling moiety, wherein said second test 
protein is encoded /within a nucleic acid library of mutant 
alleles of said sefcond reference protein; and 

(iv) /a plasmid containing a second 
counterselectablef marker, and a fourth fusion gene which 
expresses a founfch hybrid protein, said hybrid protein 
comprising said/first reference protein covalently bonded to 
a gene activati/ng moiety; 

(c) maintaining said first and said second 
populations ofl mating competent cells, independently, under 
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conditions such that expression /of said counterselectable 
reporter genes at a level equa]/ to or greater them the level 
of expression obtained with said first and second reference 
proteins inhibits growth of safid cells; 

(d) maintaining said fiLrst and said second 
populations of mating competent cells under conditions such 
that expression of said counter selectable marker inhibits 
growth of said cells; / 

(e) maintaining said/ first and said second 
populations of mating competent cells under conditions 
conducive to formation of mated cells; 

(f) detecting expression of said selectable reporter 
genes as a measure of the /ability of said first and said 
second candidate mutant proteins to interact with each other 
and not with said second /and said first reference proteins. 

93. The method /of claim 92 , further comprising 
comparing the sequences of sjAd first and said second 
candidate mutant proteins whiiif Interact with each other 
with the sequences of /saidLf^rst and said second reference 
proteins as a means flor identifying compensatory mutations 
in said first and said second reference proteins, 

94. A yeastt cell having integrated into its genome 
a counterselectabld reporter gene which is operably linked 
to a promoter which comprises (i) an upstream repressing 
sequence and (ii) la DNA-binding-protein recognition site, 
wherein said yeast cell lacks 

(i) a naturally-occurring protein which is 
substantially identical to the protein encoded by said 
counterselectablfc reporter gene, and 
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(ii) at least one naturally-occurring protein which, 
when it is expressed, confers ja growth advantage on a cell 
containing it. 



95. The yeast cell of claim 94, wherein said 
counterselectable reporter gdne is selected from the group 
consisting of URA3 , LYS2, GAf.1, CYH2, and CAW2. 

96. The yeast cell /of claim 94, wherein said 
promoter is a SP013 promoter, and said promoter comprises at 
least one DNA-binding-protfein-recognition site for a protein 
selected from the group consisting of GAL4, LexA, and Acel. 

97. The yeast cfll of claim 96, wherein said cell 
is MaV103. 

98. The yeast/cell of claim 96, wherein said cell 
is MaV203. 



99. The yeafit cell of claim 96, wherein said cell 
is MaV99. 




100. A geAetic ccJhsjtruct comprising: (i) a yeast 
origin of replication; (iji) 4 selectable marker; (iii) a 
yeast promoter; div) a nuclear localization coding signal 
sequence; and (vj a bacterial origin of replication. 



101. The genetic construct of claim 100, wherein 
said construct /is p2.5. 



1C2. A genetic construct comprising: (i) a yeast 
origin of replication; (ii) a selectable marker; (iii) a 
promoter; (ivj a bacterial origin of replication; (v) a 
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counter selectable marker; and (vi) a sequence which 
expresses a DNA-binding moiety. 



103 . The genetic /construct of claim 102 , wherein 
said construct is p97.C1 

104. A genetic aonstruct comprising: (i) a yeast 
origin of replication; hi) a selectable marker; (iii) a 
promoter; (iv) a bacterial origin of replication; (v) a 
counterselectable market; and (vi) a sequence which 
expresses a gene activating moiety. 



105. The gendtic construct of claim 104, wherein 
said genetic construct is pMV257/ 

106. A genetic cpnt^ruct comprising a 
counterselectable reporter /gene operably- linked to a 
promoter, wherein §faid promoter comprises (i) an upstream 
repressing sequencjfe and (ii) a DNA-binding-protein 
recognition site. 



107. The/ genetic construct of claim 106, wherein 
said genetic construct is SPAL:URA3 . 
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